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REMARKS 

In the last Office Action, the Examiner requested a 
copy of reference AR listed in Form PTO-1449 submitted with 
the information disclosure statement (IDS) filed June 20, 
2007. The title of the invention was objected to as not being 
descriptive. Claims 9 and 16-19 were rejected under 35 U.S.C. 
§103 (a) as being unpatentable over Shimizu (US 4,888,512) in 
view of Hendershot ("Design of Brushless Permanent Magnet 
Mortors") . Claim 20 was rejected under 35 U.S.C. §103 (a) as 
being unpatentable over Shimizu in view of Hendershot and 
further in view of Horikawa (US 5,062,095). Additional art 
was cited of interest. 

In accordance with the present response, independent 
claims 9 and 16 have been amended to further patentably 
distinguish from the prior art of record. Non-elected claims 
7, 8, 10-15, and 21-24 have been canceled without prejudice or 
admission and subject to applicants' right to file one or more 
continuing applications to pursue the subject matter of the 
non-elected claims. New claims 25-34 have been added to 
provide a fuller scope of coverage. The title of the 
invention has been changed to "PERMANENT MAGNET AND MOTOR 
EQUIPPED WITH PERMANENT MAGNET" and the previously submitted 
abstract has been revised to more clearly reflect the 
invention to which the amended and new claims are directed. 
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As requested by the Examiner, applicants submit 
herewith a copy of reference AR listed in Form PTO-1449 
submitted with the IDS filed June 20, 2007. Applicants 
respectfully request consideration of reference AR in 
accordance with the June 2 0 IDS. 

Applicants request reconsideration of their 
application in light of the foregoing amendments and the 
following discussion. 

The present invention is directed to a permanent 
magnet and to a motor equipped with the permanent magnet. 

As described in the specification, conventional 
permanent magnets suffer from the inability of achieving full 
magnetization (i.e., magnetic saturation), thereby affecting 
the potential magnetic properties of the permanent magnets. 
The conventional permanent magnets are also not sufficiently 
compact, thereby increasing the overall size of motors 
equipped with such conventional permanent magnets. 

The present invention overcomes the drawbacks of the 
conventional art. Figs. 1 and 3 show a magnet for a rotor of 
an outer rotor type motor 3 0 according to the present 
invention embodied in the claims. The magnet comprises a 
cylindrical -shaped permanent magnet 3 having a plurality of 
magnetic domains (e.g., 33-35) magnetized in a radial 
direction and arranged at regular intervals in a 
circumferential direction. A thickness t in the radial 
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direction of the permanent magnet 3 satisfies the relation of 
t <, 7rD/ (NM - tt) , where D represents an inner diameter of the 
permanent magnet 3 having a value of 20 mm or less, N 
represents the number of the magnetic domains, and M 
represents the number of alternating current phases for 
driving the outer rotor type motor 30. 

In another aspect, the present invention is directed 
to a motor equipped with the permanent magnet according to the 
present invention. With reference to the embodiment shown in 
Fig. 1, the motor 3 0 has a rotor portion 1 having a rotational 
body 7, a rotational shaft 6 arranged on an axial line of the 
rotational body 7, and a permanent magnet 3 arranged around 
the rotational body 7. The permanent magnet has a plurality 
of magnetic domains (e.g., 33-35) magnetized in a radial 
direction and arranged at regular intervals in a 
circumferential direction, a thickness t in the radial 
direction of the permanent magnet 3 satisfying the relation of 
t <s 7tD/ (NM - 7r) , where D represents an inner diameter of the 
permanent magnet 3 having a value of 2 0 mm or less, N 
represents the number of the magnetic domains, and M 
represents the number of alternating current phases for 
driving the motor. A stator portion 2 has a plurality of 
stator coils 4 excitable with alternating current. The 
permanent magnet 3 surrounds an outer circumference of the 
stator portion 2 so that the stator coils 4 confront an inner 
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peripheral surface of the permanent magnet 3 . A bearing 
portion 5 rotatably and pivotally supports the rotational 
shaft 6 relative to the stator portion 2 so that the 
rotational body 7 and the stator coils 4 are concentric to 
each other. 

By the foregoing construction, the magnet according 
to the present invention provides a permanent magnet which is 
capable of achieving full magnetization to thereby provide a 
magnet with enhanced magnetic performance. The permanent 
magnet is also sufficiently compact, thereby reducing the 
overall size of the motor (e.g., an outer rotor type motor) 
equipped with the permanent magnet . 

Applicants respectfully submit that amended claims 9 
and 16, dependent claims 17-20, and newly added claims 25-34 
patentably distinguish from the prior art of record. 

Claims 9 and 16-19 were rejected under 35 U.S.C. 
§103 (a) as being unpatentable over Shimizu in view of 
Hendershot. Applicants respectfully traverse this rejection. 

Independent Claim 9 

Amended independent 9 is directed to a magnet for a 
rotor of an outer rotor type motor and requires a cylindrical - 
shaped permanent magnet having a plurality of magnetic domains 
magnetized in a radial direction and arranged at regular 
intervals in a circumferential direction. Claim 9 further 
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requires that a thickness t in the radial direction of the 
permanent magnet satisfies the relation of t s ttD/ (NM - tt) , 
where D represents an inner diameter of the permanent magnet 
having a value of 20 mm or less, N represents the number of 
the magnetic domains, and M represents the number of 
alternating current phases for driving the outer rotor type 
motor. No corresponding structural combination is disclosed 
or suggested by the combined teachings of Shimizu and 
Hendershot . 

Shimizu discloses a permanent magnet for a motor. 
As recognized by the Examiner, the permanent magnet in Shimizu 
does not have a thickness in the radial direction thereof 
satisfying the relation t <; 7rD/ (NM - 7r) , as recited in 
independent claim 9. 

Moreover, Shimizu does not teach a permanent magnet 
for a rotor of an outer rotor type motor , where M in the 
relation of t s 7rD/ (NM - tt) represents the number of 
alternating current phases for driving the outer rotor type 
motor , as recited in amended independent claim 9. In this 
regard, Shimizu teaches an inner hub spindle motor (Fig. 6) 
and a PM-type stepping motor (Fig. 8) incorporating magnets 3 8 
and 45, 45', respectively. However, these motors are not 
outer rotor type motors , as recited in amended claim 9 . 

The secondary reference to Hendershot discloses 
brushless permanent magnet motors, but does not teach outer 
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rotor type motors , as recited in amended claim 9. 
Accordingly, Hendershot does not cure the deficiencies of 
Shimizu, and one ordinarily skilled in the art would not have 
been led to modify the references to attain the claimed 
subject matter. 

Independent Claim 16 

Amended independent claim 16 is directed to a motor 
and requires a rotor portion having a rotational body, a 
rotational shaft arranged on an axial line of the rotational 
body, and a permanent magnet arranged around the rotational 
body, the permanent magnet having a plurality of magnetic 
domains magnetized in a radial direction and arranged at 
regular intervals in a circumferential direction, a thickness 
t in the radial direction of the permanent magnet satisfying 
the relation of t s 7rD/ (NM - 7r) , where D represents an inner 
diameter of the permanent magnet having a value of 2 0 mm or 
less, N represents the number of the magnetic domains, and M 
represents the number of alternating current phases for 
driving the motor. Amended claim 16 further requires a stator 
portion having a plurality of stator coils excitable with 
alternating current, the permanent magnet surrounding an outer 
circumference of the stator portion so that the stator coils 
confront an inner peripheral surface of the permanent magnet, 
and a bearing portion rotatably and pivotally supporting the 
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rotational shaft relative to the stator portion so that the 
rotational body and the stator coils are concentric to each 
other. No corresponding structural combination is disclosed 
or suggested by the combined teachings of Shimizu and 
Hendershot . 

Shimizu discloses a permanent magnet and motors 
(Figs. 6 and 8) equipped with the permanent magnet, as set 
forth above for amended claim 9. As recognized by the 
Examiner, the permanent magnet in Shimizu does not have a 
thickness in the radial direction thereof satisfying the 
relation t <. 7rD/ (NM - it), as recited in independent claim 16. 

Moreover, the motors disclosed in Shimizu do not 
have the specific structure of the motor recited in amended 
independent claim 16. More specifically, the motor recited in 
amended claim 16 requires a rotor having a rotational shaft. 
In contrast, in the inner hub spindle motor 3 0 shown in Fig. 6 
of Shimizu the stator 33, not the rotor 36, has the rotational 
shaft 32. 

Furthermore, amended claim 16 recites that the 
permanent magnet surrounds an outer circumference of the 
stator portion so that the stator coils confront an inner 
peripheral surface of the permanent magnet. No corresponding 
structure and positional relationship is disclosed or 
suggested by the inner hub spindle motor 3 0 and the stepping 
motor 40 shown in Figs. 6 and 8, respectively, of Shimizu. 
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For example, in Fig. 8 of Shimizu, the magnets 45, 45' of the 
stepping motor 4 0 surround an inner circumference, not an 
outer circumference, of the stator portion 41. 

The secondary reference to Hendershot discloses 
brushless permanent magnet motors which do not have the 
foregoing specific structure recited in amended independent 
claim 16. Accordingly, Hendershot does not cure the 
deficiencies of Shimizu, and one ordinarily skilled in the art 
would not have been led to modify the references to attain the 
claimed subject matter. 

Claims 17-19 depend on and contain all of the 
limitations of amended independent claim 16 and, therefore, 
distinguish from the combined teachings of Shimizu and 
Hendershot at least in the same manner as claim 16. 

In view of the foregoing, applicants respectfully 
request that the rejection of claims 9 and 16-19 under 35 
U.S.C. §103 (a) as being unpatentable over Shimizu in view of 
Hendershot be withdrawn. 

Claim 20 was rejected under 35 U.S.C. §103 (a) as 
being unpatentable over Shimizu in view of Hendershot and 
further in view of Horikawa. Applicants respectfully traverse 
this rejection. 

Shimizu in view of Hendershot does not disclose or 
suggest the subject matter recited in amended independent 
claim 16 as set forth above for the rejection of claims 9 and 
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16-19 under 35 U.S.C. §103 (a) . Claim 20 depends on and 
contains all of the limitations of amended independent claim 
16 and, therefore, distinguishes from the combined teachings 
of Shimizu and Hendershot at least in the same manner as claim 
16 . 

The secondary reference to Horikawa does not cure 
the deficiencies of Shimizu as modified by Hendershot. For 
example, Horikawa does not teach the specific structural 
combination of the motor recited in amended independent claim 
16, including the specific structure of the permanent magnet 
and the specific positional relationship between the permanent 
magnet and the stator portion. Accordingly, one ordinarily 
skilled in the art would not have been led to modify the 
references to attain the claimed subject matter. 

In view of the foregoing, applicants respectfully 
request that the rejection of claim 20 under 35 U.S.C. §103 (a) 
as being unpatentable over Shimizu in view of Hendershot and 
further in view of Horikawa be withdrawn. 

Applicants respectfully submit that new claims 25-34 
also patentably distinguish from the prior art of record. 

New independent claim 2 8 is directed to a motor and 
requires a stator portion having a base and a plurality of 
stator coils mounted on an outer surface portion of the base, 
a rotor portion having a rotational body surrounding the outer 
surface portion of the base, and a permanent magnet mounted on 
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an inner surface portion of the rotational body so as to 
confront the stator coils, the permanent magnet having a 
plurality of magnetic domains magnetized in a radial direction 
and arranged at regular intervals in a circumferential 
direction, a thickness t in the radial direction of the 
permanent magnet satisfying the relation of t s 7rD/ (NM - tt) , 
where D represents an inner diameter of the permanent magnet 
having a value of 20 mm or less, N represents the number of 
the magnetic domains, and M represents the number of 
alternating current phases for driving the motor. No 
corresponding structural combination is disclosed or suggested 
by the prior art of record. 

Claims 25-26, 27 and 29-34 depend on and contain all 
of the limitations of independent claims 9, 16 and 28, 
respectively, and, therefore, distinguish from the prior art 
of record at least in the same manner as claims 9, 16 and 28. 
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In view of the foregoing, the application is now 
believed to be in allowable form. Accordingly, favorable 
reconsideration and passage of the application to issue are 
respectfully requested. 

Respectfully submitted, 



ADAMS & WILKS 

Attorneys for Applicants 




17 Battery Place 
Suite 1231 
New York, NY 10004 
(212) 809-3700 

MAILING CERTIFICATE 

I hereby certify that this correspondence is being deposited with the United States Postal Service as 
first-class mail in an envelope addressed to: Mail Stop AMENDMENT, COMMISSIONER FOR PATENTS, P.O. Box 
1450, Alexandria, VA 22313-1450, on the date indicated below. 

Patricia Petrocelli 
Name 

Signature 

November 30, 2007 
Date 
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